Tuberculosis can entail any component of the gastrointestinaltract and is the sixth most common site of extra pulmonaryassociation. Both 
Introduction:
Tuberculosis was a prevalent infection even in Ancient Greece and Egypt. The disease was put underneath control only after the introduction of antimicrobial therapy in 1946. Autopsies conducted on patients with pulmonary tuberculosis prior to the period of effective anti-tubercular drugs discovered intestinal involvement in 55-90% cases, with the frequency interrelated to the extent of pulmonary involvement. 1 Pimparkar et al. found proof of abdominal tuberculosis (bowel, peritoneum and liver) in 3.72 per cent of 11,746 autopsies carried out in K.E.M. Hospital, Mumbai between 1964 to 1974. 2 Following a few decades of declining numbers of tuberculosis, throughout the most recent 10 years there has been a global reemergence of the disease. Thismay possibly be due to numerous reasons such as the HIV epidemic, an increase in the quantity of immigrants and the primary resistance to first-line drugs. One-third of the world population is in danger of acquiring tuberculosis according to World Health Organization and more than 30 million deaths due to tuberculosis were estimated in the nineties, especially in Africa and Asia. 3 Not unexpectedly, there is furthermore an increase in the percentage of patients with atypical presentations and atypical extra-pulmonary forms of tuberculosis. Extra-pulmonary organ involvement of tuberculosis is estimated as 10-15% of patients not infected with HIV whereas the frequency is about 50-70% in patients infected with HIV. 4 Abdominal tuberculosis is one of the most ubiquitous forms of extra pulmonary infection. Peritoneal tuberculosis is a form of abdominal tuberculosis that involves the omentum, parietal and visceral peritoneum of intestinal tract, liver, spleen, or female genital tract. It accounts for about 1-2% of all cases of tuberculosis. Owing to the imprecise course of the disease there are enormous difficulties in its diagnosis. Different methods of investigation have been reported as gold standards; though, there are great difficulties in medical practice. As a consequence, the diagnosis of peritoneal tuberculosis is at a standstill a challenge to the clinician.
Case:
Mrs. Nasima of 20 years, married, normotensive, non diabetic woman from Kishoreganj was admitted in our hospital with the complaints of fever for one &a half month and painful abdominal swelling for the same duration. Fever was insidious in onset, low grade, intermittent, evening rise and was not associated with chills and rigor and did not subside with sweating. Maximum temperature was not recorded. This fever was not connected with any cough, chest pain, joint ache, oral ulceration, loose motion, skin rash, photosensitivity, alopecia and jaundice. Moreover, she noticed abdominal pain and swelling for same period. At first pain was insidious, dull aching over right lumbar and right iliac regions but within a week it became intermittent and colicky involving the right iliac, right lumbar and extending up to the epigastric region. Pain was moderate in intensity and became worse after taking food, journey by bus or rickshaw, during defecation & felt better to some extent by compressing over the area by pillow or by hand.
Furthermore, patient developed abdominal swelling that was also insidious in onset and gradually progressive but her urine habit was normal. She had noticeable anorexia but no vomiting and had constipation. For the previous 2 days prior to admission she developed high-grade fever, severe abdominal colicky pain and further deteriorating abdominal swelling. Fever was high grade, continuous, not associated with chills and rigor and subsided for 1-2 hours after taking tablet paracetamol. Maximum-recorded temperature was 104°F.Abdominal pain was severe, colicky, intermittent and started at right iliac region. After 3-4 hours it radiated to entire abdomen but there was no vomiting. Pain was not relieved after defecation. In addition,she observed more abdominal swelling throughout these two days period.
On examination patient was ill looking, agitated, mildly anemic, Pulse 120 /min and BP 100/60 mm-Hg. Temperature was 104°F, respiratory rate 20/min. On systemic examination abdomen was distended, flanks were full, movement of abdomen was restricted with respiration. Umbilicus was centrally placed and inverted. There was no visible peristalsis or engorged vein. There was diffuse severe tenderness over the entire abdomen. Owing to severe tenderness patient did not allow deep palpation. Ascites was present as evidenced by shifting dullness. Examination of other system revealed no abnormality. Her CXR and Plain X-ray abdomen showed normal findings. Her ECG showed sinus tachycardia and echocardiography was normal. USG (W/A) was done twice, 10 days apart. First one reported moderate to marked ascites, while the second one reported moderate ascites.
Ascitic fluid tap was done which was straw in color and samples were sent for acid-fast bacilli (AFB) smear and culture for M. tuberculosis, Grams stain, biochemistry and cytology. Total count of WBC was 40/cmm and differential count showed 100% lymphocytes.AFB was negative. Cytology was negative for malignant cells. Ascitic fluid protein was 4.9 gm/dl and sugar was 82.8 mg/dl. Ascitic fluid adenosine deaminase (ADA) was 72.30 U/L (N < 30). Her colonoscopy report was normal.
In spite of adequate supportive and conservative treatment of acute abdomen, there was no improvement. Laparoscopic examination of abdomen was planned. Laparoscopy was done and 6 pieces of greyish white tissues (largest one 2mmin diameter) were collected and sent for histopathology. Laparoscopic view of abdomen showed parietal and visceral peritoneums were studded with sago like pearls.Histopathology report confirmed granulation tissue, infiltration of inflammatory cells, epithelioid granuloma, multinucleated giant cells, area of necrosis, suggestive of tissue from tubercular abscess wall. There was no evidence of malignancy. Finally, it leads to conclusion of peritoneal tuberculosis (wet type).
After 4 months, patient came for a follow up visit. Her temperature was normal, no abdominal pain, distension or ascites. There was progressive improvement and weight gain.
Pathogenesis:
Peritoneal tuberculosis is generally associated with a primary focus of tuberculosis somewhere else. This primary focus is typically the lung, on the other hand only about one third of cases have clinical or radiographic confirmation of pulmonary tuberculosis. Like in other forms of extra-pulmonary tuberculosis, smaller number of bacilli than those found in pulmonary disease is responsible for much greater damage. In addition, the paucity of bacilli may be united with a fairly unapproachable or unfamiliarsite of extra-pulmonary tuberculosis infection, making laboratory evidence extremely difficult.The postulated mechanisms by which the tuberclebacilli are able to gain entrance to the peritoneal cavity are: transmurallyfrom diseased bowel, throughout lymph channelsfrom infected abdominal lymph nodes, from tuberculous salpingitis, or else, more commonly, by hematogenous spreadfrom a pulmonary focus. 5, 6 In peritoneal tuberculosis, the peritoneum is studded with numerous sago pearl like tubercles. It is thick and hyperemic with a loss of its glistening luster. The omentum is also thickened. Strictures may result from cicatrical healing of circumferential tubercular ulcers. Occlusive arterial changes mayturn out ischemia and also add to the development of strictures. [7] [8] [9] [10] Mesenteric lymph nodes can be enlarged, matted and may caseate. Distinctive granulomas may be seen just in the mesenteric lymph nodes. This is particularly frequent in patients who have taken anti-tubercular treatment for some time. The reverse, i.e., the existence of granulomas in the intestine and no granulomas in the draining lymph nodes is uncommon. 11 Peritoneal tuberculosis occurs in three forms: (1) wet type with ascites, (2) encysted (loculated) type with a localized abdominal swelling; and (3) fibrotic type with abdominal masses composed of mesenteric and omental thickening, with matted bowel loops felt as lumps in the abdomen. A mixture of these types is also common. 1
Clinical features:
Normally the onset is relatively insidious, with more than 70% of patients having had symptoms for more than 4months prior to ultimate conclusion. The most regular symptoms are constitutional and comprise fever, anorexia, weakness, malaise, and weight loss. Abdominal distention caused whichever by ascites or by partial obstruction may be present. On examination, the abdomen is diffusely tender in most of the patients; yet, the characteristic doughy abdomen is hardly ever found. Peritoneal tuberculosis should be suspected in high-risk or immunocompromised patients with ascites, fever, unexplained general symptoms, and diffuses abdominal pain or tenderness. 12
Diagnosis:
Usual laboratory and radiographic studies are hardly everdiagnostic. A typical leukocyte count is present in the majority of patients, and anemia is just variably found. Tuberculin skin tests are frequently positive in patients with tuberculous peritonitis; conversely a negative outcome is of no assistancein excluding the disease. 13 Radiographs of the abdomenare rarely of benefit; but, a CT-scan may be helpfulin identifying thickened bowel and ascites. 14 The diagnosis of tuberculous peritonitis is often recommended by result at laparoscopy or laparotomy. 15 Tuberculous peritonitis is characterized by stalactitelikefibrinous masses from the parietal peritoneum and inaddition, may be studded with tiny granulomas. The differential diagnosis of tuberculous peritonitisis unpredictable, depending on the severity of the symptoms. In patients with a long-drawn-out history, tuberculous peritonitisis most frequently confused with Crohn's disease orcarcinoma. In patients presenting acutely, the differential diagnoses should take account of such entities as acute appendicitis, cholecystitis, perforated ulcer and salpingitis.
Ascitic fluid examination:
Examination of the peritoneal fluid may provide useful evidence.In patients with tuberculous peritonitis, the ascitic fluid is straw colored with protein >3g/dl, and entire cellcount of 150-4000/cmm, consisting chiefly of lymphocytes(>70%). The ascites to blood glucose proportion isless than 0.96 and serum ascites albumin gradient is lessthan 1.1 g/dl.The yield of organisms on smear and culture is low.Staining for acid fast bacilli is positive in less than 3% ofcases. A positive culture is obtained in less than 30% ofcases, and it takes 6-8 weeks for the mycobacterial coloniesto appear. 16, 17 However, in aprevious study, cultures set subsequent to centrifugation of 1 liter of ascitic fluid showed 83% positivity. 18 Adenosine deaminase (ADA) is an aminohydrolase that converts adenosine to inosine and is thus involved in the catabolism of purine bases. The enzyme activity ismore in T than in B-lymphocytes, and is proportional to the degree of T cell differentiation. ADA is increased in tuberculous ascitic fluid due to stimulation of T-cells by mycobacterial antigens. ADA levels were determined in the ascitic fluid of 49 patients by Dwivedi et al. the levels in tuberculous ascites were not ablyel evated than thosein cirrhotic or malignant ascites. 19 Taking a cut off level of 33 U/l, the sensitivity, specificity and diagnostic accuracywere 100, 97 and 98% correspondingly. In coinfection with HIV, the ADA values can be usual or low down. Misleadinglyhigh values can happen in malignant ascites. High interferon-levels in tubercular ascites have been reported to be helpful diagnostically. Combination of both ADA and interferon estimations may promote enhance sensitivity. 20, 21 Molecular techniques:
In current years, advances in molecular techniques have provided a latest approach to the fast diagnosis of tuberculosis by nucleic acid probes and PCR 22 . The insertion sequence IS6110 has been fruitfully used as atarget for PCR amplification in clinical samples by a lot of investigators. The sensitivity and specificity of IS6110 amplification is uneven in different laboratories and depends on the supply of the clinical sample, the localization of the tuberculosis, the coexistence of HIV infection, and other technical parameters. DNA amplification of Mycobacterium tuberculosis does not always indicate viable bacilli,and the PCR result has to be evaluated in combination with other clinical and laboratory result. Lastly, response to treatment constitutes the perfect decisive factor for the diagnosis of peritoneal tuberculosis and confirms the outcome of molecular study.
Ultrasonography:
Ultrasonography can be remarkably of use for imaging peritoneal tuberculsis. 22 The following features may be seen, generally in combination. 23 (1) Intra-abdominal fluid, which may be free or loculated; and clear or complex (with debri and septae). Fluid collections in the pelvis may have thick septa and can mimic ovarian cyst. (2) Club sandwich or sliced bread sign is due to localized fluid between radially oriented bowel loops, due to confined exudation from the inflamed bowel (interloop ascites). (3) Lymphadenopathy may be discrete or conglomerated (matted). The echotexture is mixed heterogeneous,in compare to the homogenously hypo echoicnodes of lymphoma. Small discrete anechoic areas representing zones of caseation may be seen insidethe nodes. With treatment the nodes show a temporary increase in size for 3-4 week and then slowly reducing size. Calcification in healing lesions is seen as discrete reflexive lines. Both caseation and calcification are very much indicative of a tubercular etiology, neither being common in malignancy associated lymphadenopathy. (4) Bowel wall thickening, best appreciated in the ileocaecal region.
Computed tomographic scan:
Tubercular ascitic fluid is of elevated attenuation value(25-45HU) due to its high protein content. Strands, fineseptae and debris in the fluid are distinctive, but are better appreciated on ultrasonography. Thickened peritoneum and enhancing peritoneal nodules may be seen. 24 Mesenteric disease on CT scan is seen as a patchy or diffuse increase in thickness, strands within the mesentery, and a stellate form. Lymph nodes may be interspersed. Omental thickening is frequently seen as an omental cake appearance. A fibrous wall, called the omental line, can cover up the omentum, developing from long standing inflammation. An omental line is not as much of common in malignant infiltration. 25 Caseating lymph nodes are seen as having hypodense centers and peripheral rim enhancement. Along with calcification, these findings are very suggestive of tuberculosis. In tuberculosis the mesenteric, mesenteric root, coeliac, porta hepatis and peripancreatic nodes are characteristically involved, reflecting the lymphatic drainage of the small bowel. The retroperitoneal nodes are quite spared, and are approximately by no means seen in isolation, unlike lymphoma. 25 
Laparoscopic findings:
Bhargava et al. studied 87 patients with elevated ascites protein, of which 38 were diagnosed as having tuberculosis. 26 They establish visual appearances to be more supportive (95% accurate) than either histology, culture or guineapig inoculation (82, 3 and 37.5% sensitivity in that order). Caseating granulomas may be found in 85-90% of the biopsies. The laparoscopic findings in peritoneal tuberculosiscan be grouped into three categories :(1) Thickened peritoneum with tubercles: multiple, yellowish-white, uniform sized (about 4-5mm) tubercles diffusely distributed on the parietal peritoneum. The peritoneum is thickened, hyperemic and lacks its normal glistening luster. The omentum, liver and spleen can also be studded with tubercles.(2) Thickened peritoneum without tubercles.(3) Fibro-adhesive peritonitis with markedly thickened peritoneum and various thick adhesions fixing the viscera.
Treatment:
1. Before the introduction of chemotherapy, the mortality of tuberculous peritonitis was as high as 60%; at present, the disease is, for the most part, readily curable with the on hand agents. Every patient should be given conventional antituberculous therapy for at least 6 months with first 2 months of rifampicin, isoniazid, pyrazinamide and ethambutol. A randomized comparison of six-month short course chemotherapy with a 12-month course of ethambutol and isoniazid (addition with streptomycin for the initial 2 wks) was conducted at the Tuberculosis Research Center, Chennai, in 193 adult patients. Curerate was 99 and 94% in patients given short-course and the 12 month regimen correspondingly. Still many physicians lengthen the treatment period from 12 to 18 months. 27 The recommended surgical treatment now-a-days is conservative. 1 A period of pre-operative drug therapy is controversial. Strictures, which decrease the lumen by half or more and which cause proximal hypertrophy or dilatation, are treated by strictureplasty. This involves a 5-6cm long incision along the antimesenteric side, which isclosed transversely in two layers. A segment of bowel bearing numerous strictures or a single long tubular stricture may merit resection.
Resection is segmental with a 5 cm margin.Two reports recommend that obstructing intestinal lesions may reduce with antituberculous drugs only with no surgery. Anand et al reported clinical and radiological resolution of tuberculous strictures with drug therapy even in patients with sub-acute intestinal obstruction. 28 They treated 39 patients with obstructive symptoms with medical therapy. At the end of one year 91% showed clinical progress, 70% had absolute radiological resolution and surgery was required in only 3 cases (8%). Predictors of necessity for surgery were long strictures (>12cm) and several areas of involvement. Alike observations were made by Balasubramanianet et al. 29 The mean time essential for the relief of obstructive symptoms was 6 months. The most troublesome characteristic of the resurgence of tuberculosis has been the outbreaks of multidrugresistant isolates that often fail to respond to both isoniazid and rifampicin, the two cornerstone antituberculous drugs. 30 However, data from a recent study indicate that multidrug-resistant tuberculosis is a curable disease, provided that an appropriate approach to control is implemented and that appropriate treatment protocols with second line drugs are used. 31 
